A pyrene linked peptide probe for quantitative analysis of protease activity via MALDI-TOF-MS.
We report herein a rationally designed pyrene linked substrate for quantitative protease activity assay via matrix-assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-TOF-MS). In this proof-of-concept study, a trypsin-specific peptide with the sequence of GGGGRG was selected to conjugate with pyrene forming a pyrene linked peptide probe, Py-GGGGRG. In the presence of trypsin, the Py-GGGGRG probe can be specifically hydrolyzed into Py-GGGGR. The introduction of pyrene greatly increased ionization efficiency of Py-peptides, and Py-peptides could be selectively captured from complex mixtures by a facially fabricated polystyrene coated MALDI plate through hydrophobic and π-π stacking interactions. As a result, trypsin activity can be directly quantified by relative intensity ratio of product and substrate via MALDI-TOF-MS without the use of external internal standard. A linear range of 0.1-10 μg/mL and a relatively low detection limit of 29 ng/mL were obtained. This method has also been successfully used for quantification of trypsin activity in urine and screening the inhibitors of trypsin. Besides, the proposed strategy was also validated for another protease, chymotrypsin, by using the probe Py-GGGGGGYG. Therefore, owing to simplicity, high-throughput capacity and quantificational accuracy, the proposed method shows great potential for activity assay of various proteases and screening their inhibitors via application of specific peptide sequences.